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Abstract of JP2001 005426 
PROBLEM TO BE SOLVED: To provide a clear 
multilevel color displayable EL display device and 
an electronic device with it. SOLUTION: A current 
supplied to an EL element 1 10 is controlled by 
providing a resistor 109 of a resistance value 
higher than on-resistance of a current controlling 
TFT 108 between the current controlling TFT 108 
provided on a pixel 1 04 and the EL element 110 
both provided in a pixel 104. Then, a gradation 
display is performed by a time division drive 
system controlling luminescence and non- 
luminescence of the EL element with the time, 
and the effect due to the characteristic dispersion 
of the current controlling TFT 108 is prevented. 



r 



Signal i 

Stall 



T 




Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP2001005426&F=0 



2007/09/03 



(19)B*H#ffF/T ( J P) (12)^WWpT^¥l? (A) (1 D^t^tHSiiBfiS^ 

#H2001 -5426 

(P 2001-5426 A) 
(43)^MB ¥fi£l3*fl E12B (2001. 1. 12) 



(51) Int. CI. 7 






f i k mm 


G09G 3/30 






G09G 3/30 K 3K007 


G09F 9/30 


338 




G09F 9/30 338 5C080 




365 




365 C 5C094 


G09G 3/20 


624 




G09G 3/20 624 B 




641 




641 E 






if* 


*** m&mvms ol (^29h> mmntzm< 




#1^1 1 - 176521 




(7DUJBA 000153878 










(22>ffiISB 


5ff£H^6 £23B (1999.6.23) 












(72)^0J!# /MJU S 








#^JMJIrJS;fc7frJ^398#:tHi $c^^£t^ 
















•ttJCiONK 


(54) imn<D&m 









(57) mm: 

M¥ife#g!] H*l 0 4ta8tt'5*lfc«iitflB*ffflTF 
T 1 0 8 tELifl 1 0<t©P B Ttr. SMSiJffllffiTFT 
1 0 8 CD*>JgiruJ: 0 fe«ta*©»v»«tt# 10 9» 

5. LT, EL|f 1 1 0 011 #5S3t*«fMTlW 

fflTFTIO S<DWfert ; 7y*\Z£.Z>&m*to<. 



VldN 

Slgntll CUSP 



i 









♦j JtfH*'tt10!a | 


| Digital DlU 

Signals 

Latch 
Signal! - 


WW 1Kb | 
















(A) 














1 




i 




■H 

i 








UM101 



( 

1 

^fi^fiijisKiHiss&c/y-Nif^fiJigiiiiHissswL.. m 
mmmmmztm ^ntzmmmmmr ft tELm^-t 

[»*S2 3 *«±('TFTT«)S$nfciIi^gB, 5*- 

EH*aSJc*5^T«f»«W»KJ;Dia«ii©BWI^***fi 
&fc>n-5EL^*l£»T&oT, 

HfrfBHiggBfZlgtt etlfcS«t§'J«ffl TFTtEL*fi 

[|»**4] flf#3Sl7SSHI*«3K4S^T» ^135"- 
^«*MBftliIBSXtt«raHy-h«#ffll«ftlEFIStA* 

HSbfclg^ro+J-^^U— A (S Fl, SF2, SF3-S 
F(n-l), SF(n)tSt) iC^fflTSSB 1 OfSi, 

(T.) fttfU-^T-f >JBIB (Ts:&U S Fl, SF 
2, SFJ-SF(H), S F(n)(C*fJS-T-5-9-X5 L -1' >W 
Mft=&*Tsl, Ts2, Ts3-Ts(n-1), Ts(n)i*-r) 

ftTsl : Ts2 : Ts3 : - : Ts(n-l) : Ts(n) = 2° : 2 
: 2"' : - : 2- ,n -" : 2-"" ttZZ <fc 5 icRJtf 

ft*§T^6£sn& c tfttfrnt-rs EL^gl. 

[ft#J15] f4t*3B4K*^T. AMES 1 <B^S, $2 
v :/K^£ft* c i ftf«t£ tr?Z> E 

C»**6] W**175M»*«3tc43^T, MET F 
T<Z)ffittJffi {110} KfflfcttJ&T**?*®*?** 
5fy U 3 >MT^J5££tlT^-5 C 1 5#»if5 E L 

«t»**r-r*c:t*«r«fr*EL*wft«. 
[«*JS8] ifjRaecijirvr, Mrem^ffiairfftoiii 
.#f © Hg n a * 4-^ t v tz n<& fi ± tasa* o 



2 ) 4#BB 2 0 0 1 - 5 4 2 6 

2 

- 1. ftWS-h-TS ELtigf, 

5EL^?:gBft#tr«^gBT;fcoT. 
iWEEL^SMSSteT FTT^pg^nfcH*^. * 

10 tl5 E L gSSt S t f ?StTS -3 T, 

SfrfBELft^SHTFTT^SnfcBisggC. x-^ 
«#ffl«i8»[iI8SRtJCy- h«^«fgSb!5JS§ft#U 
fjEtBsSSSBfrlS: 6 *lfc«»*J»fl! TFTtELifi: 
©IWfctt. K«i5IE{M»fflTFTO^->ffi»t«t 0 

tlSEL^gBft^tf^gBT&oT, 
MIBEL^^HttTFTT*}pfig$nfcilI3g^. 5 r -$' 
20 «#«JK»|3ttRtfy- hfS^ftJSKftlllSSftWL, 

MBfa*«5fc«tte>nfc««ft«f*JBT FTtELgft 
©IHI K fct, i£«Mt*»ffl TFT ©SttJf £ -frft L fcjg 

ttffj^K w- 6 nt ^ * d t ft t r s ge. 
[M$jbi 2] tf^jg 9 nmm&m. 1 ik*ht, me 
5 s - * M^fi'JSEibiHfK x a m lay- h m «Men ess k 

171/-ASntfyh ( n 2 UUOgSSc) (DMmtZtt 
foVfttil&W77 (SF1. S F2, SF3-S 

F(n-l), SF(n)tSt) C^WTSJB 1 OfRi. 

(T.) S^fXr-f >88flS (Ts:{&U SFK SF 
2, SF3-SF(n-l), S F(n)tC*fjS-r-5-y-X5-f >ffl 
M£«-*Tsl, Ts2, Ts3-Ts(n-1), Ts(n)i*f) 
5IjRt4^2©fat, 

ftTsl : Ts2 : Ts3 : - : Ts(n-l) : Ts(n)= 2° : 2 
-' : 2 % : - : 2- <,, - t, : 2- 1 "-" t^c* «fc 5 {C|g^-T 

40 m^mi 3] «*jsi 2i:*i/)T, mt^KD^m, 

[B*«l 4] m&m 9 75S»*J» 1 ltC*3^T, HUE 
TFTOf£tt^« {110} BB(*](C*tl£T-5«iF^leI#f 

*Sa«t57-* * C i ft#S!( t -T 5ff SB. 

[W*^ 1 6 ] «*js i 4 ['*3^t, mmm?m®&i®. 

50 ©0tfraL*tt« : F»OJ«*t^*«p'ij>i UfcBI.C>n±Ki£ 



( 3 ) 

3 

[0 0 0 1] 

EL (XUi? Ko;P5*>;/-fe>X) SiSiS^OE 
[0 0 0 2] 

C!ae*oa«] «s±cTFTtiirtt8a«# io 

^©IK»j|a]?ST?T oT^fc®SS©af!lfflJ£\ SJHtpg— © 
[0 0 0 3] £©«fc3&7£7^:/vHJ£Xa!*jS« 

[0 0 0 4] T^r-f^Vh'Ji'XlEL^ 

fc. IH3(Ct3UT. 3 0 1 «X-f •y^>^Sg^F<hbT« 
1T5TFT X-f y^>$fJBT FTtl>5) . 

3 0 2ttEL*?3 0 3Ktt^T3S^£§iJ»T37ci«> 

«8Kftd»fflTFTtV»-5) . 3 0 4it^>7 : >^r ($& 30 
#») T&S, M7f>yiTFT30 1liy-M 
I3 0 5StfV-XE* (x-^fifi^) 3 0 6l;Si$ 
ntViS. *fc> «»l»fflTFT3 0 2HOKK> 
HEL*f3 0 3i:, V — Xtt«aR«K&»3 0 7lcSStt 

[0 0 0 5] y-hI3^3 0 5*<SS?Sn-5iX-1'y? 
>^fflTFT3 0 1©y-h#it, 7-XEI3 0 6 
©X-^M**^ >7>V 3 0 4 K*«£n. ««ESiJ» 
1TFT3 0 2<D7-Vtfm<. ^-LT- X-T-y^>^ 
fflTFT3 0 l<D7—bWmVtz&. 3>f>1t3 0 4 40 
iC*a$nfcffl:,J;^TiS»JifflTFT3 0 2®y 
- Mils t^fc* -ir©fl5J. ELif3 0 3*I 
ftf*. ICEL^f 3 0 3©^3t»«*tl-5®^»T 

[0 0 0 6] £©£#, EL$f-3 0 3t:«Sn5S 
Z?itfi*4*8itfrJfflU3TFT 3 0 2 ©y- h^ffi('«toT$iJ 

[0 0 0 7] 0 4 (A) litSIJ«!fflTFT©h7>y 

(xttid-vgii) tmtnT^z. cciTidta 50 



#B8 2001-5426 
4 

kw >m«Tr$>o, vg«y- c©^ 
[0008] as, ELm^&mmT&izfotz-oT, ± 

13 I d -Vg!t#ttco^4 0 2T7RLfcM«£/SI^-5„ 
[0 0 0 9] 1214 (B) tr*3^T, «SM»T*-r**tttJ- 

7xi/y v-a;i/Hffi«tD¥titiT^-5. i(5l:(il,tu 
tt^EE (V t h) ifi»Xtt-€-tlJ3lT©y-h*£ET*-6 

StTOCHW >S»mt? l . dcom^Sr^-pT 

[0010] X-f7f>i*'fflTFT3 0 1 **MUTH* 

^©T-^flf^ffltJti|jj|iTFT 
3 0 2©ir- hSEEt&S. £©£$. 14 (A) Iztjk 

>i»UMlTftS5. IP'S. x-**#fc*fj£L-T 
Bf^omaE^EL*^ 3 0 3***1. •€-©««£»fc»it: 
bfc^7 , £*-eHfrf3ELSNT3 0 3 7J«fB3fr«. 
[0 0 11] &Lh©«fc5l::. f-M§l:ioTEL| 

[0 0 12] La»L&**£. ±E7tay»||*Si4T 

A.tfX^yf>^TFT©I d-Vg*H£#|!gi;|Sgf8S 

£r (^Wtc^ , 7XX«-7-r^-xffliJ'vv-7 h bfc«^r) 

[0 0 13] ■£•©*■&* &X-f7f>^fflTFT©Hl' 
-f > « % tt A* 7 y * © S ft K fc <fc £ Hfl a a 3 t> © t ft 
0. #H*©«8IEW»ffiTFTJC»4*/j:*y-KBE** 

[0 0 14] Sfc, «fc#H*©«8iEIW»fflTFTt<S 
©I d-Vg»ttK/t7!y*#»fttf. HUKH >^ 

*sm*-r*ci:tt"c*&^. se>»c, 04 ca> a>s 
1 d-vgtttwctfnnn #i>^y-h 

o 5 -5. ^5&t3tL$7i:ELif©^ 

[0 0 15] X<7f>^fflTFTiWI 
SfflTFTt©, W*©/^7'y + ©1f*^l*i:^:5©T 
*frMKttS6f=JKblri. ^(7>«fc ^ T^D^pgi^TJ 



( 

5 

[0 0 16] 

O-eimUTZ^J F U^XSEL^il^jfftt 
[0 0 17] 

[ISS*«*-r-5fei6<?D¥g] *ffiSAttT^-ni7'pgggl 
:&£«^Sgtt E L J!?? tCMtn^m^ft'J'fWffl TFT 
A'5^ + > 4#frmSit©JffilfflTFTCD^->SmcO/\'5 > y^ 

T<£> F >«JI£^cDP#t;:tfjt*lT^& F U-f >«f?tET 

[0 0 18] BP%. mSKfiJffilfflTFT<D^->f£tn:^TF 
Tr B 1T«^0<fcJ6{CfsI-^#T* ; foS^2>S«t (F U-f 

[0 0 19] ^CT^S^Bj-crtt, nffi-wmmT F T <F> 
YV^yt.El.m^f-tnf^zmiW- (R) ^H?iJtC^ 
U ^ ©ffift l:i o TlSfflflffl T F TA^ E L #f 

k Q ~ 5 0 M Q (ffSb<(41 OkQ~l OMQ, £ 5> 
C!ifiL<a5 0kQ~lMfl) ©^B^iiiWltf 

[0 0 2 0] St, *^HJ^S|JS-rS^-&. ELlf 

\zmtiz>mmm&mjiw cr) ©ffifitMT-^so, 
t». ^z.^m^m^\znmu'®mTFTttmzmm®: 

[0 0 2 1] *#»KaKTO«J:3K:bTWf»id»il* 
c jit? (4 8 hxS^MBlfcfcStKJ:?) 2 
5 6Pg|S (1 6 7 7 Tim ©7^*9— ***fT5*^ 

[0 0 2 2] £?\ Hlftl 7V- A*8-^<DU-7 r 7U— 

AKfl-w-r*. &7nmm<D±wmiz7 ; -?&AJ] 

t^lMi$17l/-A,!:fy:, MOELf-fX/l/ 
-f TS4f6iI^i£2£«:6 0 H z , IP^ 1$>Fb1S~6 0 71/— 
A«$tl5. l#ffl<0 7 l/-AM^n«Ti:&l> 

So &4o. 1 7U-AS£SK:l*Scfc$HWL;fc:7U-A 



4 ) !(#Bfl2 0 0 1 - 5 4 2 6 

6 

SiJ-^7U- A<h »¥.$<„ 

[0 0 2 3] 10©t77 1/-Att7KI/X»l (T 
a) itXf-OM (Ts) ilC^l-J^ns. TFUX 
«HIWttt, 1^7"7l/-AWt. £B*!;:5r-^£A 
*tSOIlStl,rat<t:T8 0. tJ-XT-f >JGfW (.& 

4»!IBIS^LTH4. (010) 
[0 0 2 4] ^ClT'loacD-y-T'y'U' — A^SF 1 iiPf 

t>', iy,T2o@a)it7'7 u--A^f> 8-^acD-y-7*7i/- 

10 A$T*SF2~SF8t«. St, 7^1/^1 
(Ta) IJSFl~SF8gT-£Tg5. — SF 
1~S F 8©D-Xr'f >WW (Ts) £^*X-enTsl~ 
Ts8fT-5o 

[0 0 2 5] CCOflt, Tsl : Ts2 : Ts3 : Ts4 : Ts5 : 
Ts6 : Ts7 : Ts8= 1 : 1/2 : 1/4 : 1/8 : 1/ 
16:1/32:1/64:1/12 8 £&S«t O \Z+t 
Xf-f>«rflSSm. fiL, S F 1 ~ S F 8 £rt£li! 
21£2>MmZ£<Z>&5\Zl,X'h&U. Z.<D^r7s ; r^ym 

20 o^tA^TSS. 

[0026] $-r. a^d^-r-sELtg^w^npims 
(tft tc»iBt*nTtiS:vi«©«a*»-r. asms? 

T> ^©■*Cr-i'A«AA*nT7 F U^JIBIWjMI* 

ELtf^MJtS. MlWXf^>l F^tift 

30 ~Ts8*T«ViTtl^©»!raT?J&S. £ £-CteTs8<0»l 

[0 0 2 7] ff F U7-MWZX 0 . tl^C 

*ttTsl~Ts7©HtnSifl)Iliil^XT'f >SBP B 1tfj: 
«. CCTttTsTOjBIBI, Br£©H*&jftfl";*tffci-r 

[0 0 2 8] J^T, 5S0©6O©+hy7U-A{;o^T 
H86©l!)f£&**?>iIU H@^Ts6, Ts5-Tsli-y-XT" 

40 **^<r*-&fct-r*. 

[0 0 2 9] 8 ^©+»-y 7 I/-A*itUSLfc & 1 7 1^- 

A^^xfc^itts, £<d£%, ymrficom 
m\z&^>x-z:<?>mm<z>mm&®w-r ; £>. Tsit 

Ts2*S*?bfc*-&tC«^tTS: 1 0 0 %tbfcp-fe(75 7 
5%©»S*^^T#. Ts3tTs5tTs8*S*?bfc« 

1 6 9SCD»aS£*|g-??£S. 
[0 0 3 0] &*3, &.±«2 5 6PgpKOS-&tCOt»Tia 

[0 0 3 1] n My h (ntt2£t±®«E») ©»H (2 
50 a RfH) ©***ff5*^ttt, I5f 17l/-A$nf 



( 

7 

y VOV&mzftfoZikTnl&.WzryV—I*. (SFI, 
S F2, SF3-SF(n-l), SF(n)tSt) CSMMT 

[0 0 3 2] £blC. un^nKOSt^lz-AST 
b*H*JHIBJ (Ta) Rtf+f-XTM- >JB« (Ts) fC»gl$ 
*15„ IP*,, £TC0EL$7K:*Mft»fa««JC;tf LT 

[0 0 3 3] fLT, nftCO^Hty^U-AW-tfXx'f 
>JWM (-fit, SFI. SF2> S F3-S F(n-l), SF 
(n)C*HSf S-y-X^-f >MBg^ft^Tsl, Ts2, Ts3 
•■•Ts(n-l), Ts(n) tiTT) £Tsl : Ts2 : Ts3 : ••• : 
Ts(n-l) : Ts(n)=2° : 2"' : 2' 1 : ••• : 2" <J " J) : 

2'"-" tuz>£.oiz$i ! m-?z>. 

[0 0 3 4] Z\<DVtmT\ &M<D 1 7 

jg©y-i-«E (^-^w^jc^-r*) juntos. - 
cot€r, nmrnnmrF Tamm^m\ztj.^,^oU7 : — 

[0 0 3 5] llWftlfl^n&CO+l- 17*17 1/— A±X\ZiS^ 

©Hfn*»«w$n*. sot. ffi*o-H*caBT* 

[0 0 3 6] a±WJ;5tC, Ti'r^^biJ^XSE 
L«S8tl:*l->T, ««tftiJSWTFTCDFU'-f >£E 
Lfc^tClKIKJSStfl; (R) ELffifSni. 

Lfc±-C. R*#«»il3ijS£fT 
*«36W©»«T**. CO**l:J:0TFTOWfeA 

[0 0 3 7] 

U^Xl!EL^feeco{Hia&«lE£S:Bll (A) K^f. 
HI (A) ©Ti'T-f^hUi'XiELS^gilt 
*«±K:»J5KStlfcTFTlCJ:-3TB*«l 0 1. M 
^CDJij2t;iIEB2ttfcy-^<f^ffliJI§g»)[HlSSl 0 2Rtf 

[0038] f-?m^mmm<Giv&i 0 2\tm^mz-> 

7M/yX^l 0 2a, 5->^(A) 10 2b, 7yf 
(B) 10 2c$tJf„ y7M/y^^l0 2al: 

«^D->i7/^;i/7, (ck) Rt/XiS'- (sp) 

^ATJSfl, 7vf (A) 1 0 2biC«xv^;^-^ 
(Digital Dala Signals) #A*J$*l. 7 7f 



5 ) If BB 2001-5426 

8 

(B) 1 0 2c\z\t?y?-m j % (Latch Signals) £*A7J 

[0039] *m%m-zizwmmzAJ3-£nz7 : -?m 
jEPgi@«^-ea^^©T, roj r i j 

[0 0 4 0] HSgSBl 0 l tc(±v h U i^^t>cfc1««fc(Dili 

no 4^E5»j^n-5. mmi o 4coj£Ai3£[gi 

10 (B) Ull (B) tdiSUT, 10 5ttX-f'>f 

i o 6 t^-zwm&Aij-tz^-znm (v-*e» 

1 0 7 lcS^$nTVi-& 0 
[0 0 4 1] St. 1 0 8««i^*!jfflfflTFTT&C, 
foy-MiX-f7f>^fflTFT 1 0 50FHX: 
SSt^nS. f LT, mSftSHJWfflTFT 108CHH 
>tti&tft<*:i 0 9^3TLTEL*?1 1 OKSSIttSn. 

v—x\znm&f&mi 1 1 icg^^n*. el $71 1 
0 K*sK<w»fflT ft 1 0 8 \zmmznfc.Mm mmm 

20 g) i, ELB^J*A,T'^MtC*f|^LT^ttSnfcltffi 

[0 0 4 2] 75:43, i&taft 1 0 9 teHSrtftWJl TFT1 

0 8(D*>&tt£Q%+ft\Z±Z^m.inm.&mTm^-T' 

[0 0 4 3] £7c, ^7f>^fflTFT10 5A<#S 

w«t8 (*7«jb) tc$>sB#, mmmmmTFT 1 o 8 

30 e>tl3„ CCOa >x>-tf 1 1 3ttX-f 7f>^fflTFT 

1 0 5 © FU-f 1 1 1 fcKSfttSftT^ 

[0 0 4 4] K±co±3&B*^SCA^£*l£^>**;P 

mmm^nvfcsb^zy^^-^mmz^m-r^t^ 

X £ * $ it IH & T? * -5 „ 

40 to o 4 5] Anwictt. *&ttmm? ! —*mii9t&.® 

B&114KB. 17V-ASnf7h (n«2«±C0g 

*) copgpic^jSbfciiSScco-y-yxw-Aic^sij-r^^ 

WFbIStTsI : Ts2 : Ts3 : - : Ts(n-l) : Ts(n) = 
2' : 2" : 2" ! : ••• : 2'"-" : 2-"-" hts.2>&.5 

[0 0 4 6] £©PS#ffl»»l7 J -*«**56£|g!&l 1 4 

50 ^C0^^, *Z.nmtfL-2tl1S. ! ri?9)V5 : —9mmfi 
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-rsm^SBtt. *Bf^©EL*5KiH^I5#«KM! 

[0 0 4 7] Sfc, ^tiJBW^-^^IEiigB 1 1 

*bTt>Al». ^© I C^ V :7TJBfiE3ftft 

n*«SKt&*. -©«-&. *HfgHJ3©ELgE*£Eg£ 
T^yKiLTtt5tf81B. ^WWHt*- 10 

E L S^gfi £3l$p a n t L T^tJ C t K &-5 . 

[0 0 4 8] Sfc«»«Uwtt. Wf^WWW^-^fi^ 
£HJB8l 1 4$rBi*g|5l 0 4, x-^«#fliJIK»)lHlSS 1 

1 5 T F TT»dct4 u t*tS* £©*g 20 

*KSWOEL«iS16f-fX^Ki:l/Ttt 

[0 0 4 9] ^Ctc, ^^©Ti'r^yvhUi'^I 

[0 0 5 0] 0 2 IC*t»T, 1 2ttTftt 

feSftftN (JJTF. TJMt^i) £«i it 

[0 0 5 1] TMl 2»4WKflIli-f *>**tT 

Lift, 1$ (->'J3» «*tMMWt*jflv>n«A 

It&mm (S i OxNy : x, ytttt*©**, T'5k£ 
[0 0 5 2] 2 0lHX-1 , 7f>^TFT> 2 0 2« 

mmmmmTFTX'$>r). ftefcnft^HTFT 

««fc«£firf K&TFT+h-f Xlinft^HTFTffl 
®tt/W£<&3©T*f*L^,, 50 
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[0 0 5 3] fcfcU *P%BJ[C^ViT, X-f-y5F>^ 
ffiTFT tmmmm TFT^nft *)\sMT F T KSE 

fflT FTSrfflOiSdtfcRrflgT^S. 

[0 0 5 4] M-yf>^fflTFT2 0 1li > 
HE13> KK>«*14. LDDSSl 5a~ 1 5d, 
4J-«I««1 6XCJt^-v*;HgBR«*l 7a. 17b*^tf 
ffittg. y-hMl8, y-h*ffil9a. 19b. 
ffi 1 JHR!l6Mtin 2 0 . V-Xffi* 2 1 MtflC h* U-f >IE 

fctfgl Bffll&BkEU 0«S1S±©^TFT(C*3ITS)O 

[0 0 5 5] £fc. 0 2tC^-TX-f 7f>^fflTFT2 
0 1 «y- b^H 1 9a. 1 9b&niS&)\zmtijf$nT3a 

k> , trifc^s^y^y-ndifititeoT^*. gin. y 
[0056] T^y-nftjstt^^AiaESfiiifr-si 

TllfeT^Tig. 9 . Xf -y^^/STFT©:*?^ 
5+»l:fi<ttxH -tn/fttiai (B) l:*f3>f 
>+M 1 2 (C^^fi*/jNS<-r-5Hi:*iT^-5. IP 
n>^>itl 1 2 0D#fB«4/h$<f5^i:i*!T 
H-£©t. v;^y-h«jgtf S^tteELSTPl 0 

[0 0 5 7] SSI:, X-f ?f^ITFT2 0 1 IC& 
(ATte. LDDfH^l 5a~ 1 5dtt. ?— h$ftStffl|18 
S^Lty-htll 7a, 1 7bta&!b&^«fc3.fc:& 

LDDStl 5a~l 5d©S3 
B0. 5~3. 5wm. ftSEWKte 2 . 0-2. 
5 u.mt-$ti\%&^<, 

[0 0 5 8] ftMMiitLDDiSt© 
-■^>£C±©y- MiSttiv^fy- h«jg©« 

j-**)\rM&mm.<Dm\zwLtt*>nitftmmM 1 6 

[0 0 5 9] mfififtiJ WB T F T 2 0 2 (4. 7-X 

Ii2 6, KK>112 7. LDDg[*£2 8&0^-V 

*;n»sR«*2 9**triSttJi, y-Mfc»flti8, y 

-MI30, SSl IIB(*il2 0. V-XE«3 If 
tfK: HH'>E*3 2 &mVXJ&f&-£ftZ>. fiL. EI 2 
C*^BHW>i«2 7 £ Kl"f >IE^ 3 2tC^I: 

[0 0 6 0] ft|Jift3 3ail (B) ©J&tr[#10 9tC 
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«y§u mmmm 3 4 tet&mfc 3 3 1 fh >e* 3 2 

iITtt*»ElMWBT F T 2 0 2 <£>?gtt/I£*£ft2-i±TPJ 
TFT<hffiia«:3 3£**«»fc»«LT^**«. «» 

[0 0 6 1] ft*. 5 5T*Stl5iIBittft3 3 £ 
Mf&TZmz H-t:>^VXi7 t LTfflU?.^ (fit 

.fcHISUBjSSns. H2©»£, V*?|*5 5fcty- 10 

h«s 3 o tw}-miT*tj.&mnmc&nm.mzMiL£ 

[0 0 6 2] m2<Dmj&ii-TZ>m'er, i£ta#:3 3(iLD 

[00633 ±m<o^3izi&^3 s&^m&m 
Tabs. 

[0 0 6 4] Sifc. HI (B) X-fs/f 
>yfflTFTOHU-f >»4««fM»fflTFTOy-h»c; 
ilSntl^. ftft:Kj[-««Si£SiJffllfflTFT2 0 2 CO 
y- hm^3 0«X-f 7f>^«TFT2 0 ICO KH 

>**i4iKw>Bi imKsmt.'bm*.*) 22 

lllT*oTt)Alri. Sfc. V-7EI3 1BB1 

(B) co«^ij&^i 1 oi:fl»sns. 

[0 0 6 5] 1IIWITFT2 0 2HEL* ; f(:aA 

Ot«A s Sn?>. ^<Dtztt>, (W) -y 

f > i^ffl T F T <D * JKH J: 0 ± * < «ttf 5 - i 
tKH»fflTFT2 0 2l:i«a* 

S*L<tt— H*»fcfJ 0. 5~2 40 
(iA (jf?*b<«l~l. 5 m A) 5 Iw-TS. 

[0 0 6 6] JW_h£>;i<h£Eg H9lC*-r±^ 
CX-Y 7f >^fflTFT©f t*;H^L 1 (fiLLl 
= Lla+Llb) . fvWdWlirU HitftffiWffl 
TFT©ft^l'S ; 6L2 1 f J r*;MI£W2 iLt 

WlttO. 1~5mdi (ft«WCttl~3»i«) . W 
2«0. 5~3 0wra (M»i:tt2~10fi«i) 
CDfiW^V^. L1H0. 2~18xim 

JC«2~1 5 Mm) , L2(40. l~50/i« 
ttl~2 0jtxm) fr-6©**»*L^.- fib. £Ui©& 50 
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[0 0 6 7] 0 2 fr^LfcE L^gEgte. Sfift 

ttWfflT FT 2 0 2 (C&I^T. H W >6R^ 2 7tf t 
*)UM!&m®2 9 £©WK:LDDflB«2 8 rttSttSft, 

[0 0 6 8] nmmwm TFT202H e l sh 1 2 o 
3&%K2i±ztz&i,zttm&&<<Dmm. : $:m-?tzit>> * 
•y h^+U7axt«fc-5*{bji***»i;T*< dt*«a 

$bl>. Sfc, JR6*^-r*IRtt, HcftfMWfflTFT 
2 0 2St7«!il:bT*<*5, ^©Bg. *7«Sit*^ 

[0 0 6 9] ih-y h^r UTaAfCk-S^fkfcMLT 
tt, f- V mm \Z M L T L D D flUftftf K & o 

LDD««^#*ataTb*'5 4:*>'«8lt*««IJaUTU 

[0 0 7 0] Z\(Dm. y-MlCiao&LDDIlt 
C9;fi£te0. 1~3mh (ffSKHO. 3~1. 5m 

*©*$ttl. 0-3. 5Mm (JfSKttl. 5~ 

2. oym) »c-rn«ftt». fi-r#-6<t+»tt««E*es 

[0 0 7 1] ±EilC*t»ty-HltLD 
■5fc«>. V-Xi«2 6 if t^MS«2 9 i©Fs1 

\z\zm<,-r&.\,*jjtiw$Lis^. «86«awfflTFTtt++ u 

T\ H K L D D***a2ttT*tt«+ 

[0 0 7 2] *fc, 8fEL-5*««E«S*<-rat^'5« 
jfta^SJMatf, ^^$IJPMTFT2 0 2 ©ffiftji (^fC 
?-r^;HgJ««[«) cr>MJ?*il<-r-£> (!ffSL<(iS0 
~ 1 0 0 nm, $6tC*fFS L<te6 0~8 0 nm) 
fe^TSb*. 3»tC. X-f 7f>^fflTFT2 0 101 

€ (¥f\z?-T*)\sBf&mm) <D&m&m<-?2> (sjsl 

<tt20~50nm, $ei:JfSKB25~40n 
[0 0 7 3] «±ttffl*l*il-KttSftfcTFT©«igC 
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S. H2fctt«ft®&£»j£-r*S#¥fii;&*CMO 
[0 0 7 4] H2tC*^Ttt«*»ffa*S*t$!ft^ 
T5TFT4CMOS[HlKOnff^;HTFT2 0 4 

i iZTjkvr^-^m^mmm^ 102. y- b«9iKK) 

[0 0 7 5] nfv*;H2 0 5 CDfgttJlte, y-xi 
135, KW>««3 6, LDDIS3 
JlWl&mm 3 8 S^*, LDDM3 7 hlfeSM 

1 8 £^LTy- hS®3 9 tlftot^S. 

[0 0 7 6] HH >fHJ£fliJ<D*tCLDDM«£^J&L 

i©nf t^fTFT2 0 5«t7iaiS<& 
fc-fttfAfrk. fiE^T, LDD«3 7B^lcy-hf 
ILK fip-fe, ^t)i0-5^-7-fe-y bittj.< LizJ5&£ 

[0 0 7 7] St. CMOSHIBSCDp^Y^^TFT 

2 0 5H *y h*+U7aAKJ:*#ffc#»£SM;£ 

Tffittiav-Xl«i4 0, KH>I«4 1&tfft 

^MfSI«4 2$t*., *o±lc«y~Mi6»Bti 8 

FT2 0 4tB«l:LDD«JISRH *'yh*tU7 
[0 0 7 8] nft^HTFT2 0 4R^pf 

t*JHTFT2 o 5\t^n?nmimmmmm2 oiz 

[0 0 7 9] 4 7Bgl/Vyy^-y3>lTS 

0. M/Ptel 0 nm~l W m (# * L < I* 2 0 0~5 0 
Onm) t-rtlli&K. tftttLTil JiSSSSr^tJlfe^ 

JSfianfcTFTS7JP*U^JB^»*»A»6««'r*S*J 40 
WIWCTFTOlSCRWSniELlfca 

l/t7y^-y 3 >l4 7Bun?.07MU^I ("51 

[0080] ^fc, 4 8 \tm 2 mmmmmx'$>K). tf 
mm*m-fz>. &2mmmmm4 8 tLtn tiii 
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*«<s^i:n^?ijj^*wrs. EL»ttuacit:#Kttac« 

T & * fc «> . T F T 'I J; * & g fctft 2 II M teftlStTft <J£ 

uiAtUtu. fi£oT, BtffttO. 5~5Mm(»l 

L<fil. 5-2. 5(joi) »$Ll\ 
[0 0 8 1 ] 4 9 »S^»«JR-T7^«B««S 

(EL*^©»1S) T&D, ft2AMif&IM)t4 8^ 

l/^-yy'C—>3>l4 7ICn>^^ h*— j], (§B?L) 

T 2 0 2C0KK >SH^3 2 CgMSftS «fc 5 K^fifcS 
ns. fe*5, El 2 CD J: 3 (CBSfllfi! 49tH H" >W$L 
2 7 i#fc«»ttsnfc^«k5K:LTi3< £:, ELffcD 
T;U* U^S^H^«S*i!S4 Ltffittl^f At* -5 C 

[0082] wmnm4 9e>±\zi*m{£&mm* mm 

0. 3~1 um<om2lzm\-)r*>n2>. ncDft3gPfl*fegt 
JH5 0teH?H«g4 9C0±fCXy?>^tc«t DMPgg^ 

X-y^>i7'-rS„ ^-/^-C0^^« 1 0~6 0° 
L<&30~50° ) WifiK 

[0 0 8 3] msmmmmms oo±i;ijeli5 i a* 
Rt-j-^-ns. e l § 5 i ixttaiiigTffl ^ e n 

\twmnM±\zmK&Am/jEJimx£m/m)>tm/n : ? 
m&mnmtz&tfLtitiztf, jEnmmm/%%m/mT 

[0 0 8 4] flELWtltlt 0tj*.tf. fiTF©* 

*H#f*ft4, 3 5 6, 4 2 99, TKH^Wft 
4, 539, 5 0 7f, *ffl!ff§ ( Fft4, 7 2 0, 4 3 
2 9, #B#tt"ft4, 7 6 9, 2 9 29. *B4#ffF 
ft 4, 885, 2 119, *B#ffFft4, 9 5 0, 9 
5 0^, *B*#ffFft5, 0 5 9, 8 6 1^, *ffl# 
Ifft5, 0 4 7. 6 8 7^, *ffl#WFft5. 0 7 3, 
446^, *B#Wft5, 0 5 9, 8 6 29, *B 
#fFft 5 , 0 6 1, 6 17#, *B#fFft 5 , 15 

1, 6 2 9 9, *B4# Wft 5 , 294, 869 9, * 
H#fFft5, 2 9 4, 8 7 0 9, #i¥ 1 0 - 1 8 9 5 
2 59&$B, #t«¥8 - 2 4 1 0 4 8^1. #H"F8 
- 7 8 1 5 9 9&$H. 

[0 0 8 5J&43, EL-S*rgBIC«^<^ttTE90 
<DiJ7— ft"S*-*SC*«» 0 , R (*) G B (W) 

[C*tJ^LfcHa«©EL^T^^fiE-r«.7j5C. afe»3t 
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i:CCM) i*«*^t)-B:&*iC, &S <2*|fi]*«) 

tzmwmmz&m lt r g b js Lfc e l if £«*a 

[0 0 8 6] i 2 ©iifiti R G B L fcHl^O E 

ft, ^W:i;DA7-^&R5Ci:iiSTtl.. 
[0 0 8 7] **»Wtt5S3t*jt;»wMfo51*SfeJ(S-r5C: 

0 5 SOT. «3W*s*«^3tt 

[0 0 8 8] ELS 5 1 ©±H«ELsg^CD^ai5 2 
IStfSftS. IS*I5 2 cbLTti. ttVHISSccO/jNSUTy 
*>"}A (Mg) , U^A (Li) *L<»4*;P>'»> 
A (Ca) £^-ty*m£fl?U-S. ff^KliMgAg 

(MgtAg^Mg : Ag= 1 0 : lTrM^^TcUn) 
T^SmS^rffl^ntt'^tio ftfltCfcMgAgA 1 
L i A 1 mffi. LiFAl f£ffi#*tf i=>ft2>. 

[0 0 8 9] il5 2(JELl5 l*»J«Ufc», 

«ttu«i:^Ta«t«jK:®fig-r*::t*«asL^. lis 

2tEL!5 1 tfiD^BttlBttELJR^Oajea*^ 

*<»«-r**»e.T?**. *Bj«ffl*+T'«, hps? 
mm (mm) . ELH&trasTaMfcsftsaHteJi^pfc 

[0 0 9 0] E L I 5 1 i^i 5 2 tTS 
^H^TMBUtC^-rSi^S^****, ELS 5 1 «* 

[0 0 9 1] ft*. EL«*il»?Wt:®dE-r-6*jSiL 

[0 0 9 2] 5 3B«Iil^D, 

7J|/S-^A (AD.S (Cu) *L-<tt« (Ag) 

«S5 3KttELJI©fSSft*«*d-r*ttSftJSl* , b»i#-C 
**. ±ieELB5 1, US 5 2 £®fi£Lfc&. 
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[0 0 9 3] S&. 5 4HI2/Vr>^-/3>IT** 
Y), mm\tl 0 nm~l wm (£?£L<«2 0 0-5 0 
Onm) frntffi^. S2/Vr/^-y3>l5 4 5: 
Kl«I»tt. ELI5 1 &zK^&«»-rSB»*«3E 

L, ±j^©«fc'5tELStt^fCp^<Z)-e, &-5-^<*gi& 

u^st- i 2 o*c*T?©aftttH) tj&k 

-T£©#M3;LU. fct, 7"57;?CVDffi. XWy 

[0 0 9 4]&£>, 02 [C|2l^$ftfcTFT«^:T, * 

[0 0 9 5] *m$£W<n£.Wtte. TFTfflgttStbT 

^TTFT^Mb, ^-ftHJ;t)iKl!)lHlK— Wm<DT 
20 ^•^^^VhU^XSEL^^gBWBt^fiJpgH^^ 

oI^t^t-StV^fcCOTab-S. fi£t?T, I32©EL^k 
£eS©t8j£KPS££ft£fc©-m&<, 0 2©«fi£te* 

[0 0 9 6] ±f3#'JyU3>Mffll,^TFT(i ft 

fcS^O^fti. EI2^cfc-5tr, H*F*gici5 

V>Tt8flEtafti;T*ig©Sft5TFT (*:7««E©+fl- 
KttHX-f 7f>yfflTFTi:, *yh**U:raAK 
30 5ft^*«EIH»fliTFT) S«M£-r*c:itt, ff^fetttt 

[0 0 9 7] [%HM1] **§B©*JfiOTCO^TH5 

tRtt SftS«»liaK«5<DT F T .SH«fKf^»f 

»j|HlSS(C|§LT«***fi:t?$.S CMO s isi&*Bi*-r 

[0 0 9 8] Sf, 0 5 (A) C^-TJ:5fc, TitfeM 
40 (HS-tirf) **®C»Wfc*«5 0 H£ffl*-rs. * 
*MMrfcMMMfc;tf 9*±fcT*lli LTlOOnmf 
<D&itWUtmmm& 2 0 0 nmJ*©aMfcSMfc&JM!t,!:S 

©gJiljggSr 1 0~2 5w t %iLT*3< tfiH. 

[0 0 9 9] steals 5 0 1 ©±t 4 5 nm©#$©7 
^77Xyij3>i5 0 2 5:ii*]©^IKft-C^fi£-r 
•5. 7^JU7r;*->y:3>MtK:lfijrr*&Btt& 
50 <, *«Ktt£e*&¥**lt (tt«ft¥3MMt*£ 
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[0 10 0] CASSIS (C) £T<Z>X@te*fcHiSA 
(USltWl 0 - 2 4 7 7 3 5^4S«*^Kl3lffl-r 

*. 

[0 10 1] £"9*. MPcG5 0 3a, 5 0 3b£WT£ffi 
115 0 4 t»*-r* Q **J6WCtt 1 5 0 nmm<DWt 

3-hgf:J;^7W (Ni) (Nit 

[0 10 2] Jfcfc, EI 5 (B) 3 fc, ^ffittf? 

ia4«T5 7 Or 1 4^fWCDlJP}»MS*JPA, T^JU^ 

7XvU3>Bt5 0 2seaftn. c<ab8> ni^s 

LvfefC^ (£TF\ N i *ln««fc^'5) 5 0 6a, 5 0 

■is o 7««»riEan*. d©»jscfc*t*T, tt^miff 

WlCttHl 2 (A) KL^Lfc^oft {110} SB^tC 

[0103] in 5 (o f^^-rj:^^, umms 

[0 10 4] #1;:, 05 (C) k^TJ^K:, ^FffittH 
»31K:A0#iJS/U3>Bl5 0 7 i tt& 

^5 0 8a, 5 0 8b(:ffii$ntl$^o utmy >k 

[0 10 5] ClOXSfCctO^U yU3>!5 0 9^^ 
»5NiOi*liSIMS (Jt*— *-f;*->#«) tc£ 
5«Hfi*T4>&< £t>2 x 1 0' 7 atoms/cm s KSTiSW 

C©SKSTC«Sn4&i:TFTWttfctt<Rf6Jl 

S I MS#W<aM«IB#T**<DT, *Bi:B*6f:fi 
(2 x 1 0' 7 atoms/cm 5 «T) T*&Z> £3§>7Lt>tl 

[0 10 6] £ 5 LTtti^fflVifcteSft^n, 

i*snfc#u '>»j3>i5 o 9A«»sn*. 

5 1 3*/^^— ^vyxS^cfcOJgfiE-rs. 3445* ffitt 
15 l 3©— »tttlK:^t<*t36i:**##)i*)^*n 
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V>T«JST*££^. (05 (D) ) 
[0 10 7] fclZ, MS (E) tC^-Tcfc^t^ 5 0 nm 

L> ^(?)±ttftMItT9 5 Or lP#IW(Oflnj|«fi8 
£UDX., a&RftxeSfrS. &43* ift*H«ttt*» 

[0 10 8] 210j*KftlSTJ4fittJii:±IBaftK<t 
10 >/Uri>||K4:©ffffiTlfcYb3WJlfTL, 1 5 nmJi<7>7p 
U yU3>Mft^nt^]3 0 nm|0»ft'>ij3> 
K^»riESn*. BP*. 3 0 nm»<0»fbvU n>JK£ 

5 o n m»©*ftaft u n snras 8 o 

■nmJ»©y--h*IWl5 1 438f«»riESn*. ffitt 
1510-51 3©«ftt^^»ftIll:J:oT3 0 
n m <h Z> o 

[0 10 9] me (A) \Z7rk*?<kotZ, 1/yXh 

7x^51 5*»«u y-hmmms 1 4^it P 
1 3«fcjs-r<£>7c*, ftiwi^o>jfcMu^A 

tt^5) l4TFTOL*^<t«£ES«W"r-5fcft(OXS 
[0 110] &43, **»#JTteS?#5> (B,H 6 ) £ 

>T-y3>SSffl^tt>SK C<DXmz£0 1 x l 
0 ,S -1X1 O ia atoms/cm 3 (ffi^»f:tt5X 10 15 - 
30 5 x 1 0' 7 atoms/cm 5 ) OJBftT* n >**t?^*E»« 
U516-51 8**»JBjtStl*o 

[0 111] >X\Z, m6 (B) tC^f &?\Z, I/vT, h 
VX^5 19a, 5 1 9bS»fl6b, h#6»IBt5 14 

7c*(fcl^*5) ^^JbPT^>o &43, nS[^*B«r7Ei*tL,T 

x:7><> (PHJ *««»«ba:^"Cy^XvBiBb 
fcy7XvH-t!>^ffll^ U >£ 1 x 1 O l8 atom 
40 s/cm 3 (DilffitajDt 49 tt, W*»«tSfT'5^*> 

[0 112] C<OXafc.J:t)»fi6*nSna!3F*fi»«« 
5 2 0, 5 2 1fctt, nffl^«*7C*a*2 X 1 0 ,6 -5 
x 1 0 1 9 atoms/cm 3 («*W(ctt5X 1 0 17 -5x 1 0 
1 8 atoms/cm 3 ) <0«flre**ft*.k o \Z F-^X**H* 

[0 113] ^iC, 06 (C) fC*T c fcp(C > ^jbP^n 
50 5 1 4^K^^>nTliSC0T«}R^«ffl^ifc7r-^X 



( 

19 

7n-;UjQ&rt*#£L^o £fc, ^6 (A) (^ItTf 

[0 114] **Jfi«|©*^fCt4Wj|ftttOiS^«S»<b*f 
^X£ffl^TU^CDT\ fgftjtXg^ 8 0 Ot: 1 P#fpTc^ 

[0 115] ^<OIitJ:t)na?>j»(l«5 2 0, 5 
2 1©*SaB, nS««5 2 0, 5 2 1 COS 

6 (A) ©IiTR^SnfcpS^ttKilfiW £0*5?- 
SB (*^») $fcTFT*« 

[0116] 2 o o-4 o o nmm&m-mm&M 

J&U /^-z>y bty- HI 5 2 2 - 5 2 5 Rt; 
O^-htSS 2 2- 5 2 5Oiif:J:oT4TFT0 

[0117] ^43, y~ h««tt*«o»«Kfe»j«L 

(Ta) , ^> (Ti) , i'jyf> (Mo) , ^> 
^Xf> (W) , ^7 DA (C r) , >-U=2> (Si) ft 

(ftSMiIliMo-W^ t Mo-Taft4) , * 

fcMt(WrB7c*©^U-tK FBI (tt$M(:t^>^Xf> 

[0 118] *»JT1t 5 0 nml?Ol^>^ 
J-> (WN) 3 5Onmf0^>^f / (W) 

n«&<r>. x/t7^^xiit+ty> (x 

e) , (Ne) »©^Stt^fttBlp-r«i«* 

[0 119] £fc hSffi5 2 3, 5 2 5tt 

*n*tlnl!^F*E*l««5 2 0, 5 2 KO-Sfty-h 

ofc«5»**«fry- h«««!:«&ofcLDD»W£& 
&43, y-MS5 2 4a, 5 2 4bttWfffit?»4— ^ 

[0120] mi (a) cstctpf:, y- hm 

15 2 2-5 2 SRtfVy^JBSS 2 6 £r^X^<hLT§ 
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u^LTM^n^^I^S 2 7-5 3 3lr 
8111^***5 2 0, 52 K21/2-1/10 

(ttftWfctt 1/3-1/4) ois-eu > stasia sn 

S«fc5tcBlfi5-rs. 1X10' 6 -5X10 

■ 8 atoms/cm 3 (jfti^Kte 3 X 1 0 I7 -3X 1 0' "atoms 
/cm J ) OWfSU^o 

[0121] ^fc, 07 <b) \z^^o\z, y—hn 

S§SS5fT!/^ h^X^ 5 3 4a— 5 3 4d£fl2fi£ 

10 mmiZ U >ft*tr=F««««5 3 5-5 4 2 &Mf&-$~ 
5* ::tt>7^X7^> (PH,) SflJUfc-f 
— yftTfr^ Clfi0«B«coU >OjftflEtt 1 X 1 0 !0 - 1 
X 1 0 M atoms/cm 3 2 x 1 0 20 -5X 1 0 

21 aloms/cm 3 ) ±5 fcllMrrs. 

[0 12 2] :<^Ig[:j;oTnftWiTFT(7)y 

f>^fflTFTfi 0 7 (A) ©IgTMLfcni^F 
tt«««5 3 0-5 3 2O-»6aT. £<B38Snft«H 
H2C*ttW^yf>yfflTFT©LDDB« 
20 1 5 a- 1 5d{C*flST^>o 

[0 12 3] 07 (C) fc*-r«fc3K:, U^X h 

VX^ 5 3 4a-5 3 4c^SL, lfd:l/yXh^ 
n4 3$M« 0 fit, piT»7U$ 

1^5 4 4, 5 4 5£Mt^ 0 i:Ttty#7> (B 
2 H 6 ) *fflV^fc-f *>H — ^ttfciO 3X 1 0 !0 -3X 
1 0" atoms/cm 3 (ftSWKttSX 1 0 2 0 - 1 X 1 0 ZI a 
toms/cm 3 ;) »AEi:«i:*J:5Kat5n>*iRJn-r*. 
[0 12 4] 6*. ^IS«fi«5 4 4, 5 4 5frt4K(C 
30 1X10*° — 1X10" atoms/cm 3 ©fcflTC'J 

[0 12 5] 07 (D) ICg^tSiw. i/yXh 

■7X?5 4 3S»SI/ftfe ilW»!5 4 6» 

*iBra*fe»Bt5 4 6 tLTtt, ^**^ose 

ffl^nSSK Rftt4 0 0 nm-1. 5 £tm£ 

40 tntfA^. #*16M"?MU 2 0 0 nmJK&gffcSffcS 

[0 12 6] -^n^ncDSiaST^JjDStLfcnS 
SfcttpS^F««7C**iSttft-r*. JSttft¥Si:l/T 

«fc«sfc*tiT***B«+, 5 5 0<C, 4P#F B lOO|^ifflS 

[0127] a? sic, 3- 1 o o %<D?nm&^tsmm%L 

3 0 0-4 5 0tTl-l 2«rB©*Htt«*ffVi 
50 ^{bfflSISrfTi. CKOXSttjRWfcafiSnfc**^ 
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<fcOS!iig2ft;fc*St£ffl<^) ^fotfe^K 

[0128] fc*, **ftjfflatt^ 1 JIHfBIMI 546 
SrJgJjK-rSfHKAmrfc&H. BP'S, 2 0 0 nmf©i 

frt», fOftiOS 0 0 nmff©BS*b3**t£Jgj«L 

[0 12 9] 0 8 (A) (r^f-fc^tr. IlfNI 

*£*ifil5 4 6 t'MLTrj ^-Jl/^JgJS&U V- 10 

XEZm5 4 7 ~ 5 5 0 £. h*U"f 5 5 1~5 5 3 

lOOnm, T i Sr^tTT^Sn'i? AJJMSr 3 0 0 nm, 
T ill 5 0 nm$:X^-y?&-cmmi®l$.Ltz3mffim. 

©antts. gut, m<Dmnm-r?h&^. 

[0130] Wz. 50~500nm (ft^ftNCte 2 0 
0~3 0 0 nm) 1/V> ->^— va >I5 5 

4 £ 1 A" y >"\- y 3 >!5 
54i LT 3 0 0 nmJP©gffc^b-> U ri >|g£ffll> 

dn«^-fbv'Ja>^T^fflLTfc^tri. 20 
[0131] afl:tt{b->»J3>M©»riEfc56A 

***** i ■m«&ftnt 5 4 6 \zm%nn. m*&m&no 

^tT, mi AyM- ->a >I8 5 5 4C9B£3ta t Bfc*3 

n*. -en t must, $iir^K5 4 6f^io$ft 
[oi3 2] as (b) \ZTPt^iz, mmmm 

LTfcbtf'J-f 5 F. BCB K^y^uy 

[0 13 3] jScfC. *2gra*6ig:M5 5 5, »l/ty-> 
^-->3 >IK5 5 4 tC H l^f >IE^ 5 5 3f'»-f^n> 
h#-;i/*»jSU (MS) 5 5 6^ffE 

t5. ^^MTtiSHb-f^^A • XX ( I TO) JK 
£ 1 1 0 nm©f$CMt, /t^— =.>tf*ftr>Tm 40 
Ht*g£-rs. £fc. &*b-Y >V01±\Z2~~2 o%v>m 
itW&t (ZnO) *jg-&Lfcaw*«Bl*ffl«r»Tt>A 

[0 13 4] S5it£^tf*fe«iBI (#*!fi«Ttt» 
<bS*K) 5:5O0nmffli^l;ML, gj*«S5 5 
6 \Z 3 tZM \Z ffl D ffl £ fl2f£ L T* 3 S M«fi«ftJK 5 

5 7 £JB5fijc-f MPSP&^fiK'rSBR. ^i^fXyf 

>-ym&m zLx-m^z^—n-w^^mm.^^ 
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[0 13 5] &tC, ELI5 5 8fttf|ft« (MgAgS 
ffi) 5 5 9 *. Jt^#te£ffl^TAmjS$LftUTiS 
S^JsTTSo ft&. ELI5 5 8CDMJP«8 0 0-2 
0 0 nm (IIWCH 100~120nm) . ii5 5 
9CDfl<£«l 8 0~3 0 0 nm (AI«l:tt2 0 0~2 
5 0 nm) <hTft 

[0 13 6] ^©IgTIJ, ^fiiC^fSB^. #-6 
LlStfll^MTS. fib, ELJBtejgiSKi-fcrr* 

rottc2.L^fcje>7* h u vif7 7-c&m&m^-r\z& 

&.m&ttzMf8.Vtt<X\Zti.*>ts.^. fdf/WX? 

[0 1 3 7] fip-fe, S-T*fiC^-r-51i*«^?£±T 
ELK&tfia«S»#»K»jBR-r*. 

? iiT»e5E3t© e l Ba^tta*a««K»«r 

V^S-fey hU f©TX^^ffl^TffiM©EL 
■ Rtf»««:»«tt£»j£-r<5. ft*S. C1C1T-«^TS 
ft -5 x'Xi7Srffli/i-&j:-5CfB«bT^-5^, ISICTXi? 

[0 13 8] ft*, ELI5 5 8tLTB&fll©itW 

#If5ttIM£ffl^5©«LH. WAtflHFL 
a AS. SSStJi&WPaAJlTfc^Ji 

f©i!i:LTMgAg«I^ffl^fcM^*m 

[0 13 9] «®S®5 6 0 £LT«TJUSZl^ 

[0 14 0] iftailt&5S2A7y'<- 
•>3>15 6U3 0 0 nmfflfSCMfS. *«RK 

««ama5 6 o*iEL«€*»**»s««-ras«s 

mfc-T^. $f,l:«2;iyy^—> 3 >l5 6 UffS 
LT*3<d£T-, EL*^F©««tt*^6tCffiJ6§C<h 

[0 14 1] ZvVXms (C) tt^-r«J;-5^«lig«357 
?f-fX7h U i'XlEL^giA^tS. J^£*3. 
HBECtt. 0 8 (C) St^Lfcf,, 
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Ws— 'J > 9 1> >U E<D A £ v > Vtfnn y*r-i?>? 
[0 14 2] S7t> /t-^5r-v>^coj!asicj;oms 

s [ei $ ntcWi? <t ^jiikp t ttwmrt s «6 © n * 

i?* — (7U*yy;^U > h-y— ^-y b : F P C) £ 
[0 14 3] ^-T**SS0ijW7^^^ h U ^XI« 

EL«*ggot»j5e*Ei i i oy&nm&m^Tmwt 

«. *7XSS6 0 1 ICMSnt, H*gP6 0 2 
£, y- MMKKiIhISS 6 0 3t, V-XffliJlgSblHlSS6 0 
4T-#ffi££tt£. H»g|i©Xi'yf->^fflTFT6 0 5 
ttnff^HTFTTSO, y— hWfESjUISS 6 0 3 
CiiSilfey- NSE^6 0 6. V-XfflJIK!irIsIS&6 0 
4 Cft^SnfcV-XiH^6 0 7<0^fCiHBSriTU 

»ISfflTFT6 0 8<D¥— RcSe^tlT^-So 

[0 14 4] $ 5>H, mStfiiWfflT FT 6 0 6 ©V — X 
»Jtt«jR«He*6 0 9 K««Sn*. **JfiW©«k5a: 

ft) ^A^nt^S. mStSiJffl!fflTFT6 0 8 

©HK>tttfiiaft6 1 0^LTEL$f6 1 1 # 
SM£*ITV>5. ei©EL5g^ 6 1 1 ©*V— K 

CteBfogCDHEE (**JS0OTttl 0~1 2 V) *iiPA€, 

[0145] bt. nSCAm^/SS^tA-S F P C 6 1 

(«MB2^) 6 13, 614, X.tfmm.&Msn 6 0 91: 

[0 146] z<=,iz. j\w>trtt&*>iitbit*mi&m 

©EL€ya-;H:oUT0 12 (A) , (B) 

[0 14 7] S«l 2 0 0±£«liJfcg|5l 2 0 1, y- 
?fi*«IIBftlIlg& 1 2 0 2. y- HM^MKMIIIS 1 2 

SH^«, Atti^iB^6 13-61 5^1TFPC6 1 2 

[0148] z.<Dt^'Mi< t^mmm, $?£h<i<tm 

I&lEl&fttfiii5lia&£Htf<k5KUTA^>yWi 2 0 
4£igtf-£>. &*5, J\OiS>ifttl 2 0 4ttEL*f© 

tMtfll 2 0 5H«£t?T, S1S1 2 0 Oift 
|3ILT«H*m*»(£r*J:5CbT*«l 2 0 0 l:H 
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t^ns. cott, EL*¥tt5&£ci»e*fl!ffitiiifc 

*s, A^->*>y«l 2 0 4«tt»RttT*>tobfc<^. 
[0 14 9] /Wi?>tfttl 2 0 4©*flf4^7 

g#^X (ffl!5iI£ifi#^X. 535^) . SrJMfc#7X. 

t75'^x^5x, (Tirvjmmm. x 

10 ??X£H(rVT<bafr>. Sfc, &mm 1 2 0 5 **«S»tt 
[0 15 0] Sfc. «*S"J 1 2 0 5CD**jf«> X#*-> 

#JWtLTfflt»«.Ci i 6)T**. fib, BjfilfelSOSS 

[0151] £<=,fc. /Wi?>iftt tS«l 2 0 0tC 
ffl©2» 1 2 0 6 te^ffitttfX (TJU=f>. -\U^i*, 
20 £*»LT:j3< Ci^ISbK #XiC 

- 7 8 5 1 gfti^sn 

[0 15 2] ami 2 0 6fCtt«fllSia:tj-T*S< 

dtt)fiT$l>. Siaibttt#iif 9-148 0 

[0153] sfc. @i2 (b) c*-rj:5tc, mm& 

30 icttffl 4r C14 bfcEL *^S*TS*»fiDB*jWRtt 
Stl, ^tl«.(*^:T«tt«@l 2 0 7£*ffl«S£LT 
f bT^S. **tSMTtt, ELJ1, mm (MgAgt 

WSboibfc^, ELIilii^bTX^ttS 
mi 2 (b) ©*jfis*9i-r*cit*tTr*s. 

[0 15 4] d(73i:^, E L Jg t |^ffi«B*gBOD*S^ 

Wim9&± \zm. » £ nt utt F4H <t e> e l 
fti«^bi>. 

[0155] &*5, Sill 1207 1208 

1 2 0 9 ^r^-L-TAJ±i^ge^ 12 10 A 
W^3ES 12 10 «^tt*S 1 2 0 7 izm^CDm& (# 

*W«»&«1?*0. *«tt^-Xh«*fl 2 1 15^-L 
TF P C 6 1 1 (CS^gStL-S. 
[0 15 6] 2 0 8tc*swsa>^i; N« 

50 jfiS*S-r*fc*OfP«iefCOHTHl 3*fflHTIft 
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[0 15 7] ff, *HSS0iJCDI@tC^^Tgl8 (A) 
C9tt^£t#-5„ C©t^, SSSSB (0 12 (B) tC*5 

5 4 4R^'-hW5 14$i£L, ^©±KAtB 

^sbjsi 2 i os^^-rs„ fym, ms (a) ov-x 
ia^s.z»* i/'f >§Higiiwiii#{r^$n^ ( , (0i3 

(A) ) 

[0 15 8] fr\Z, 08 (B) t*3HT^2jir B ^i»J^ 
5 5 3StfIin7->^—>3 >I5 5 2€rX-y?>i7' 10 

-rsESic i 30 ltssnsi^^L. S.O^?L 

§151 8 0 2£«fi£-f& 0 LT, H?Lg& 1 3 0 2 £®5 
J^ScLT^iB*! 1 2 0 9 £fl^-r-5<, #Jffe. ^<©^ 
MIB^l 2 0 9BS8 (B) dfc^TBHtttS 5 5 4 <h 
IH^FfC^^n-So (013 (B) ) 
[0 15 9] £W«^-eiH5StgBTteEL*^©fl^IfI 
(§1 3 SP^^L ELiR«i©ifiEIg) d^frfc 

3 mmm&m^ e l jh^ujs £ ntt ? c-r 

*. fit, ISl5 5 7 S»«Lfc«, SUcOVX^^ffi 20 

5 8 iAdB*K^ 12 10 iitimmm 1 2 0 9^L 

i5 5 9^(i"Til3 (C) CDtt^£#.5. 
[0 16 0] JJ(±CDn:@(Cj;O0 1 2 (B) © 1 2 0 8 

T, AtiJ^BEifiU 2 1 Oit/WiSytfttl 2 0 4ill 
1 2 0 0 £©^£1^ ({HL««giJ 1 2 0 5T'3fe^$n 

t^-5„ IP*., mmmi 2 0 5tiAta^ia^©©M^+ 
#K¥fifbL3£;¥3;^!£^T&£. ) ssoTfpc 30 

6 1 HZ&mZtlZ. u^TUAffl^ill 2 1 

0 \Z~2^XWtWl-fctf. <t!lCDf±i^SE^6 1 2-6 1 4 
[S|#tCbTA | j7> 7 >^l 2 0 4©HIoTFPC 6 

1 i K«^sn<E>„ 

[0 16 1] (JlJStsaj 2 ] *3IS£^JT-«, 
01 (B) \Z^lsfcm&Ltmti.Z>h<Z>£l,tcm$:m 1 4 

[0 16 2] *^SS«T«. 0 1 (B) {C^Lfc-OW 

^TttW 5 fcSBe-rs,, gp*., 0 1 4 tc^f 40 

■stc, «w0M$iji 1 1 1 zmm-?z>-~z><DmmmT°&m 

wmftizmwztizTFTffimm3. j t<Dti3i-c&^K 
[oi6 3] z.<D&otm$Ltm\-$., ^v^mmrm 

-So 

[oi64] sfc, mm^m^ 1 1 1 s^aft-r^. c £ 
<Dm&isz%£.-?z.£u<mmyimmi 1 1 cDstrte^jr 

(f5Ciz)<Ttl.. ^tttJ^SiSttl^l 1 lCD«ffi 50 
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«ig«lg^l 1 1 ^«^£n&mffi*WcE ; 5<i:5&;i 
i: £ P5 <Z\ £ tfpjmx- & 2> . 

[0 16 5] te*5, **m^]««(5)ctt*SSt«J 1 OMI 
[0 16 6] [»J3] *&MmX'\t, 0 1 tS&5 

its. B2gr B iieigiJi4 8 ^^eK-r-sxe^T 

7f>^fflTFT2 0 1. fSMWfflTF 
T 2 0 2 «0 1 <h|W!C^igT-S?><?3-e. Z\Z\X<Di£WU 

[0 16 7] 3|E*Jfi«©*^, ^2gP B 1$6^4 8Rtf 
Ii;\'7y^-y3>l4 7WLT3>^^ 

*j^fi)cLfce., mrnmm e i ^mmxit 

IflM 6 1 t IT, 2 0 0 nm)|©7Jl'5- l i7Ap^ 

SWttT *> & S*t*©SS t »*mT* « C £ A* 

[0 16 8] ^IT, *<D±fc»fc&*irc&«>*3Ji 
PM«6 2$3 0 0 nmOlS(:«U, &&6 3£ 
LT2 3 0 nmfOMgAglI, ELI6 4i: LTT 
*^l J FilI2 0nm > «*|4 0nm. lETU&SIJI 
3 0nm^Mn. fiU E LI 6 4 (S|^S6 3 «t 0 
t> # T A # t ^ - > £ ft * «fc o \z mtii L X *3 < s & 

[0 16 9] CCDi^, ll63iELl64B?jl-? : 
(^7X^-y-Jl^3£<tfc(,>-3) COS 

[0 17 0] ft*3. RGB tM^-T-SBl^X h^-f 7 

i?. Wfe^^©ELJiffl{C^4VX^*giJ^ffl<.iTt)« 
*3ftH. 

[0 17 1] C5LTEL@6 5STrJ^BKLfce>, -eco 
±{C^BJa^«lft (**JE^JT(iI TOBfllt 1 0wt%<Dm 
itM%t*^-Zl*:1zmm) T45il6 54l 10nm 

n, HJS^J l iZml>1tW&T"b-oXm2 rty ->^-->a 

>i6 6 ^fsstnffl 1 5 t^-r i ^ ttrnfeommtf 
ft*s. ccd«^. 0 1 £\t&®x.zfmmv>®: 

K*iiS»CftSfc*6. f«MWfflTFT2 0 2COV-X1 
*6C««*n*«««iie*K(4 1 0~1 2V©«JE«t^. 
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ibn, 5 tzmmzn&nmzteo v 

fit) 7&<#X.<S>*l£<> 

[0 17 2] *3lS*«(D#lifi£Lfc«£. ftH*-(?£jEfc 

«. HJ*TFT#»j«Sttfc«*«fc#»&*3lfc««^ 
BtfsMIKfSjiU iii#«Bjs$-^r]>h7X hit (bj§ 
[0 17 3] ft*;. *3EBtt®#fj$tt. §gffi0U . 2© 10 

[0 17 4] C£B0!I4] **iSg0iJ-e«, £J&0* 1 tCj; 

H&«j£<B— {aj£iH?l§T-S. i&BJJctegl 1 6^ffl^4. 
&*5, 0 1 6 t*3UT0 1 XteEI 2 ■h^f-SSC^fCltt 

[0 17 5] EI 1 6 C^HT, 2 0 1 y^>ifm 
TFmO- V-XM13, KU"f>«H«14, y 
— hE$R 10 6^. 20 

2 0 2 teSffitftlPfflTFTT&O, V-X««2 6, H 
K>®«E2 7, y-MS3 0^tf. «SK«d 
MTFT2 0 2<©FV--f >«ift#tf£3 3 ({BL, EI 1 

*l4 9tt«»l:tt«Sn4. ft*, 5 1, 5 2ti 
SftSjSlBELlS 1 t^MS 2 0»*jS[|SSl.. 
MII4 9, ELI5 1^15 2TEL*f2 0 

[0 17 6] ilODt^. X'fyf >^fflTFT2 0 1© 30 
HWf >E*2 2te3>^ UBi 6 0 1 KT«8IIW» 
ITFT2 0 2®y-hfi3 0 (CH^WtC&ig^tX 

^-©y-MS3 0tt««E*!»flI T F T 2 0 
2£DV-XBH^3 1 £m&-5gB#K*5t>T#f^gl 1 

««4Ki»ISli l l tt««i:««*nTHS. 

[0 17 7] &*5, *H»JiC*3^TEI 1 6(C^bfe|S 
*«jfitt*lli%BJ$ r fnj6IS^T«. : foCDT'«^<, 

T F TX««#$fi£ 5 6fifCIf)ofl.73>(ii 40 

[0 17 8] CHM^J5] *jlSS«sj-e«, 7?f-f^7 
MJ^XIEL S^^B<SSI*«|j§$^«W 4 <h ttgft 
**B.hbfc«£©— 0!l*BliJi-r*. AflcMCtt. 01 

-Sfc^tLfc^J^gl 1 7 fC^-To &*5. 0 1 7 tiH 1 6 
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[0 1 7 9] m 1 7t£i3<^T, 7 1a, 7 lb^HIMl 

coy- hnmtmmz^ti7>if^>m:£$'>if7.7- 

HI 7 tc^t-J^K&^M&bfc/^-^LT&Ji:^ 
[0 18 0] y-Hl7 la. 7 IbtV-Cfc^it^y 

9 )i>m t 9 > ^ ;ms (Dmm m^> =e u yy > t * > y x 

[0 18 1] unCjtfbT, y- hE8§5 7 2 iLxy— 

Mi7 la, 7 lbxvb&t&mtimmm. vt&m\z\i 

d^K«ffl^«. y-hE«7 2iCtt#K»ffl&ft]I14 

fer°iSiKfteftv^ 

[0 18 2] ***«OiItTSII^. ^SS«1©|21 
7 (D) <DJLM\Z$5^Tmimffl1(&ffl&5 4 4&Mf&-f 

7 la, 7 lb^ML/fcttlBTKftjaasiiiASCtCft 

ppnfilTT?»*^fl&tt»H»TJ»ffla*fT5»lCJ4y- 
MI7 la, 7 lb**»<bSns^tttftt». IP*.. M 

[0 18 3] -5-L-T. fgttfbXg^y L&e>. 7JU5 

>ytc<toy-hiB^7 2*»riE-rntf«tv». z\<Dm& 

ty-hfl7 la, 7 1 biy— h-E&S 7 2 thCDQcfttlt" 

-MI7 la, 7 lbJC^CDy— hmJE^fiP^.'SCi: 

[0 18 4] **M0»J^»3gtt. 

«T(ClKB^-r-5.o 
[0 18 5] *H*§90EL^SBttl yU-I^^m. 

[0 18 6] TFT©#^ji*-$fitt*ia^^'rffl^.5 
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tt«Bt£bTitSi«*!©fi^#«H»BK*l. 5~2. 
[0 18 7] d©dtJ:0*B5!W*H*aSOlB»O* 

* u e l isit tc^ffi-r « ±ti fc £ a « © ss? 
u •€-o»^tttt»ia»©#^rffia*«^:s<a*34irgij 

[0 18 8] t£^T, *3tEJfi0d©«t5 3a:«ifi«:J:-3Ty 
TBI 7C^LfcliiJf?a3iti*^l«S-<nre.E^-r^fc 

k. iisE^ji~3©um©«ifiE£ ! beafrm*^-a- 

TRUSTS £ £^pII6T?«.S. 
[0 18 9] [»J6] #BfgiJi©«fc3tC 1 

3. BP'S, **Kft^a« ©a^TFTS 

-> U n >JK£ffittJf £ LTffl ^-5#J £*-r„ 

[o 1 9 o] $mm\ iz'&ixms (e) ©xg^Tff 

*©aitttt***<, J.O|Sft*ffi*«JttoT45»3. TFT 
©SttBi-TS d iT?##C«l*^I*SStT F T 

>»*iill«S[|MSa->'J3>Btt^2:i:»*-r*. 

miz-D^xmw-rz. 

[0 19 1] lSSMiy'J3>i(l «aMc*n 
*»«SoT^«!»ft«|jt**-r*. d©£i:teTEM 

[0 19 2] i«EBJHili'U3>ii:'3TO 

mm, mfrtz® &*>e>e> { i i o > vstztti&r 

^SnT^StOCifcSElSlItLT {1 10} ffi 

[0 19 3] 019 (A) »XKtt»tiA^U=i>KiC 
X7l?>y hill. 3 5 Aim©m^«IS:BSWLT#fcti^8l- 
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HHJHftT**. -7j< HI 9 (B) iifie*©# "J v U H 

[0194] El 1 9 (A) ©73(2 {110} ffifC^f 
S®SfSL^tbKW^tl^(C^nTt/^©iC*tL, U 1 
9 (B) O*ttS*T^«Iijr»0. K[fiJE**tf5fcre> 

10 ¥##«£KgiJ-r* 

[0 19 5] &*3, 019 (A) ©m^HlHltff^^feU 
T {110} HC*}tSTSlHlSTBS.^iBnT^-5)ii: 

tt, {lio} iBrft©J»iteft->U3>^x-Ao«^»ia 

■7 * A©tH#r IE jft JL*. 5 © f'*} L , 

U n >M©lHl^lE.^ttfl;?S©^l}t*Sr*'L>£ L 

[0196] c:nttaa!ti^ii6ft>'U3>«t©»*T?fe 

ab^o S-asiM&H**};: {lio} ffl£iBfa®£t,TO> 

i o} ffi^iHiPiffitUT^ ■£>*)©©, -^n^n^swi 
h»j*#w&h±ici»mwwi*. tnz&mtt.-oxfc 

[0 19 7] fit, a*©ttSS[tt»ifi-r-6«fc"5»rS* 
tc« {110} B2(^©m$SS->Un><i7iA©S : P^[p] 

[oi 9 8] j^±©c:<t^e>, ^nmm\z^xTFT 

©ffittltLTffl^y'Jn^H {110} IB|6]IC 

H L^^./i l/i £# A -5 . 
[0 19 9] K\Z, jg«B4IM9*->Un>«l©eattW 

40 It) SiJ©iSS«L<i:©#®«i:t>*A^n-5„ ^m^LT 

*Bj«ffl#4»T«wai©i-5&^®*fc^i6T^a^ 

[0 2 0 0] *lHBAttfil*©1*tttta*«*UT»S)t-r 
*tt«tt**HR-TEM 

mmz&^Twmmzmrf^T^z>z.tfrt>®%\zmm 

[0 2 0 1] JSS!fe#f;*5tt*ilga^©a88tt 
50 tt, *<01»fttS[»*t rspjHttSiffj ■hOftftl-S^T* 
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{£, Tcharacterizal ion of High-Efficiency Cast-Si 
Solar Cell Wafers by MBICMeasurement ; Ryuichi Shi 
mokawa and Yutaka Hayashi, Japanese Journal ofAppl 
ied Physics vol.27, No. 5, pp. 751-758, 1988J KfBtt 
Sftfc rpianar boundary j T*S5>. 
[0 2 0 2] ±B»:5tJ;:«kftfcf, ¥ffi«sK»fCtt5Rftfi[ 

[0203] ittcisAM immwizmmizw & a 1 

0) WiTa&3J§^> {211} aUfcttJl-f { l l l } 3R 

[0 2 0 4] ligMi->'J3>li&TEMgiLt 

hid Hcw^ratt^iMj^JS-rftse tt 

£<h. 9 = 7 0. 5° COLICS 3©»^t»i:)5:SCi: 

[0 2 0 5] 0 = 38. 9 ° ©B$f£teE 9 ©*}J& 

[0 2 0 6] COHt&ttJStMMi, ffl— B3fte©ISIM& 
IBJKlxWBfifcSftfc^. HP%. IlSMlxU3>i 
«B^fi^«tK {110} J£«£ 30 

[0 2 0 7] c©*g&ttjt*ijfi (IE»fc:tttSftl&#©#l 

SMi<^LW5Ii€SLT^S. BPS. *SS 

[0 2 0 8] ittfSsSyUn^Sf 

Bgr^E^(r7 0 o~i 1 5 ox:<Dmmmw$:j:m&'PT~ 40 

[0 2 0 9] d©*RBffc©i£ttm^X (El 
ectron Spin Resonance :ESR) ic J; o TX tf >35ffi 

B7e>««UW<ifc 5X10" spins/cm' £TF (0? 
i;L<te 3X10" spins/cm 1 JiAT) CI £;WWL 

t^s. fcfc^L. c w£g«©ttm 50 
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£ft-5„ 

[0 2 10] *aaft*M*ft>''J=i>itK'3^TO 
S&CBlttR«l4. #ttJ«AK:J:-5#B¥l 0-0 4 
4 6 5 9 ^tHSaj*ffl#. 10-152316 ^tU 

P95«ffl^. #I¥l 0 - 1 5 2 3 0 8^-!±iSBJIffl«*fe 

10-15230 ^mammmm^mmtrai 
[0211] sfc, mmm.?i-m&>'>)^>m$:i£&m£ 

LTi£f£LfcTFTt£, MOSFETCE»t5ilv# 

©BS#«3 0 nm, y— MjS6ilS:flSI©BIJP« 1 0 0 nm) 

[0 2 12] (1) X-fyf^tti (t>/t7»f 
9)Difcx.©{£§Sct£) Uy-> 3 JPK« 

&£60~100mV/decade (^SWiCtt60~85roV/decade ) 

(2) TFT©»fP»«©it«i&*«!M»*»»fe 
( M f e ) A*, Nft^MTFTT* 200~650cn ! /Vs 
(ft^WKte 300~500cmVVs ) . PftWlTFT 

T100~300cmWs (fi.m&!\Z\$ 150~200cm t /Vs) 

(3) TFT©lffil!)SEE©Jflll,i:&5L£V>temEE (V 
,J Nft*)l'iTFTT-0.5~1.5 V, P?^* 
JHTFTT--1.5-0.5 V£/h£V>„ 

[0 2 13] £*±©«C, ffi«6T«nfc^-f y^>^» 
«fc tfiS if ftff Wtt^S^IDE-C * 3 CI i «<«t& $ ft 
TW. ^^id. _L32TFT&/fll#sTt«£UfcU>f:* 
^ V- ^TfiS^T'^) 1 GH z ®8£Aj£8c£#« C i 

©fiBiCftoT^-S. 
»tt : 9SS: 

TFTCoy- : 3 0 nmK.tf5 0 nm 

TFTOf-hg : 0. 6 Mm 

[02 14] mKtZ^y M^vX^^tSfPbTlft 

f^a«[«**BUfc. ^©*sm, y-htmm<Dmm3 

Onm. y-hfi0. 6 wm. 1I1E5V, gi5 0 
g<0->7 hU^X^C:fc^TI!jft^i£#l 0 0 MHz CO 

tti*/t;i/7.*i#^ftfc. 

[0215] eubov&u >^vu-^*3^rjf->7 h u 

gfilitliTFT^, MI-> l J3>4fflUfcMOS 

[0 2 16] tt±©J:5l:. JSiWti5MSJI>'ij3>KH£ 
Jfll->.5 H tTffia&Tiftf^iSft^tiT FT*S)gSStl, 

&JB«rtl»«:*5at-*Ci#T*S. fiP*>, UUi©J;5 
ftTFTS, *«*w*SIJIfi-r*±'Cffl^*c:i:tt«4i> 
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[0 2 17] i»MxU3>KfflUfcT 
FTttB»@BCISe.r. HSgBlliSB-r'SX'f 

ft. ftf^fi***3i<i6:*Ci:T?«fif$*^©»*a*^ 

ftfctf), «fci3W*<tfifla:il«£SI«L,-5*. 

KlL-^*TFTSfflt/»Tffi»IiIKS»fi8-r-5«S*L.fc 

ft. 

[0219] *mmmr-it. mm^s o^--z><Dmm^ 
8 0a, sobfc^tt, wm&8 Oi&r—SrffinmmWl 

08§8 1 aRtf^r*- Mf ^{ffllEftBSS 8 2aT?«»U H 

«§K«j®SS8 2bTSg»Tft,, 
[0 2 2 0] Bii5gE8 0a, 8 0 bSilBffClW] 

DSigtTBltnti, f-i'fifllllflBa la, 

8 ib-Rrj-f-hmnmmmm^s 2a, 8 2b<Dmftft 

[0 2 2 1] «H*H*ft**A*tW'*lKt7FV 

fa±£i£ft;i«i:#T€rft. 

[0 2 2 2] f-fc, H*gB8 0at8 ObtSrW-a-TlH 
&<Sr«^-f ftCfcfcTitftU HSigB8 0a<h8 ObtT? 

[0 2 2 3] **JfiWTftta*«t=t3fc»ttT 
ft. 

[0 2 2 4] CHSSOT8D #^J£{a|Tte, *SS%^^^ 
Sr/B^ft. 

[0 2 2 5] **SS«fiJT"«, M5(i3B8 3 ^B30CDHs^g|5 
8 3a~8 3dlC»^, HSSI58 3a~8 3dS&^rx-^ 
flreffiUEKHBTig 8 4 a~ 8 4 d&tf^- h£*tiKKK>EII& 
8 5a~8 5d-ei8Srtft. 

[0 2 2 6] n©*|£\ Biftgl$8 3a~8 3d*I^B$IClH 

Kjwstrjwrr* z. tx^-^m^mmmm^ 8 4a 
-84 mrs?- h m^mmmmm 8 5a~8 5d©»fp 
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«ft**ft*l/4K:*ttCt^T?*5. -?-©fcA6, 

fto 

[0 2 2 7] ■M1Ml«**jeA.ft*tttrt7 , l*U 

x$f^£ i/4tc-rftcit*i-e^ftfcje». ^©^ffttit- 

10 [0 2 2 8] Sfc, i®5ilgG8 3a~8 3d£T£#H±T 1 
It^^itS^t^T^S. $ <blzmmffi8 3a, 8 
3bT 1 PHfcS^U H^gB8 3c. 8 3dTl!I^£: 

it>^T«l7?*ft. ^ ^.{rsHJ^gB8 3a, 8 3 bTftftHlfc 

ii^8 3c, 8 3A-ctz2>mm$:mmii 

-Tft^tfeBl^T^ft. IP*>. BSStSB 8 3 
Hi^jgffi-rft<t5^«-&J5ii5oT ! bfiVi. 

[0 2 2 9] &*5. #*ffi0JTteffl*SK£Baof;:#ttT 
t»ft*<$ S^«jB:©H3gSBfc^J-rft clifeWfilT* 

20 ft. sfc, *ms0y©$t/&te, ms«aji~6©t.i-rn© 

fto 

[0 2 3 0] C*JS^J9D **Jfi^J-e«, ^ffifSf!** 

i6-rft±T?#g!i^:ia^gi5©K»^fett3v^T, mmmz 

£JHV>ft. 

[0 2 3 1] *H^JT'tt, H^gC8 6 ^H^WBi^gE 
8 6a~8 6d{C#H\ HS?g£8 6a£^— ^«#fiMKl& 
[s]S§8 7a&tfy— h«^fflK»BB8 8aTK»U B 
30 SSS58 6b£x-:SMf-^fl'J&ftlHl8&8 7bR£*Jr*- hfi*t 
ffliJIE»jlHlK8 8aT^t!l-rfto H«fc, 60*^ 
-^«^«JB»I1I» 8 7 c&y:y- h{H^«l!i[5]gS 8 
8bt?mii)L, ia#R3B8 6d*x-^lt^{l«»JlHJ2S8 7 

[0 2 3 2] H3BS68 6a~8 6dS:^tw[l 

i;H«»Te»-rsctT'5 s -^e^«ie»H»8 7a 

~8 7d©Sj^&#: ; £^^ l/4Cftni:*tT 
y- Mf^«g»lHlS§8 8a, 8 8b©®j^jS»* 

s-4r 1/2 ^<Dtzst>, mmm7 

[0 2 3 3] $ 6 fc, ffi)^iSS6:*^^.«cttntiT H V 
XlfB* l/4fCT ft Ct^T€TftfcJ6, ^-O^^itt-y- 

* (63 ± ^ -a- ft Z. t t? €T ft . 

[0 2 3 4] Bi*lfP8 6a~8 6d^X^mitX 1 

H**^-Tft^cbt.T?^ftL, Bj*g|5 8 6a~8 6dtc 
4S^T#*Jl&*nifc£*Sa-&Tfe&^. ^3M, 8 6 
50 a~8 GcXimm^mfnL. wm%8 6d©^S^CftBi 
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Z\£*>Bimx&%>. Sfc, B^SB 8 6 \zWlM£ 

[0235] *mmm<Dffifiut. mmm i ~ 6 <d 
[0236] mum i o ) mmm i <om 2 (c*Lfc* 

!»fc«t**'fk*«IBIBi:«:D5«. -tOiSJMteK. * 

[0 2 3 7] »»3a*£fc^a#ft*m£LTtt. B 
(*^7*) . C (ft*) , N (£*) frZMlitltz'Ptz 
< tfc— oWTc^t. Al (TJPSn^A) , S i (i 
*) . P 0J» ^e.a«nfci!>&< «ht>— : ^«7c*i 

tsutmrnnfim vf s . 

[0 2 3 8] M^t*, g'ffcT.'l'S— ^A (A l xNy) 

cttSSnsT^s^SAfiDSfl:*?. iftflsS* (Six 

Cy) fcttS;**l*£tJR©gHfcito, SttemSR (S i xN 
y) fcffitStlSatODifti, SEYfc*^* (BxN 

y) \zvak^n^<ym<o^.itm, uxb*^! (bx 

Py) tC^$nS*^5g(CU >^SrMt,iSr<i:*«nI 
ffiT&3. mkT)lS.—V2* (A I xOy) tC-ft 

m&2 OWm" 1 K" 1 Tcfeip, $t?S;L.I^*m©— ^tM 
±f2^tt«3|sH~*3^T, x, y«ft*<£>^ 

[0 2 3 9] Stfc. ±eft^*Kffi<Z>5c**»*^t>-e' 
fiOLT. A 1 NxOyT^Sn^g-ftSHbTJUS --5A 

&43, iie^-ft^'tbTJl/S.r.'jJAlrfe^T, x, y 

[0 2 4 0] #HBS6 2 - 9 0 2 6 O-ff&SgCfB 

«S*lfc«««:ffiuac:i:jJ»T?**. MP*>, Si, A 
1, N, (X M^r^tr^lK (-fib, M«f&±a7C^O 
ff^UBCe (Hz "J 1 ? A) , Yb 

W -y^Ut^A) , Sm (+I-V'J^A) , Er (x;U 
fcf^A) , Y H*-yHJt7A) > La (?>^» , G 
d (#KU— £A) . Dy (yX^Dy^A) . N d 

[0 2 4 1] Sfc. '>&< ifc^-f HWBlXtty 
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mmwm<s mmm£i<xffiit>xm%]x$>z>, <au m 

*^<»lriBIJP (ffSKB5~l 0 0 nm) Tffl^* 
[0 2 4 2] ifc. ±Kft*3a**t>t?*r»*^tt*» 

[0 2 4 3] fife, #*J60ijCD«tJj£te. *iSfiajl~9» 

10 mx-foZo 

[0 2 4 4] mmmi 1] IT'teELJItLT 
E L *f WSffl lr» 4 d i b l> i LfcsSi. 

[0245] n&mzz z>\zmW}W>&v>i&^M 
mEL&mwm&zntai. *mmmzmm-fz>z\t\t 

20 [0 2 4 6] Sfc. *3lJ6MCD*gj5)cte. ilMl~10 

-So 

[0 2 4 7] (*SS0iJ 1 2 ] *®^^Sr*S£bT^fife$ 

ES^^<3DELt ; ><'X7U-1' (EL ^is n. — JV&ffli&ihh/ 

30 TViitMffffltz:?, JK^S^rn^^t^tff.n 
4. 

[0 2 4 8] Sfc, *SI^te±3£©EL'5VX7'V< 

«^ s«ic*f L,T*ja-r -s c: t ffl fimx-fc s . 

[0 2 4 9] ^•GQ<fce>&S^ggchL-Cte, ELf-fX 
7"K, fx^A^^. 5*^**^9, «««lOfttt 

40 «) . IB®i«#:^eAfcia#B*^g (A*Wtctin> 

/Whf-fX9 (CD) . l/-!f-f-fX? (LD) X 
liry^^bTtrai' (DVD) #WlBii«#:*S 

[0 2 5 0] HI 8 (A) B;t-Vt^3>ea-^T 
0 , 2 0 0 1, M#: 2 0 0 2, *^^HJ 200 

3. *-#-F2 o o 4mzsts, *m%mt&7jkmm 

2 0 0 3(Cffl0^d(t*«TfS--S.. 
50 [0 2 5 1] 118 (B) BHft*/7t^0, *f 
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2101, 2102, ^Pxiim 2103, m 

ftX^y^2 10 4, AyfU-2 10 5, 2 1 

0 6?^tl, *I^i*^Si2 1 0 2l3ffl^*d 
fc 

[0 2 5 2] 0 18 (C) tellOTxDtttt^CDEL^ 
X:/U-ftf>— » T&D, *#2 3 0 1, B*| 

jr— yjU2 3 0 2, HfiBH5gA>K 2 3 0 3, SStz 
^2 3 0 4, }t^* 2 3 0 5, 2 3 0 6 ^£r^ 

tTo *»WJ4*S««2 3 0 6 

[0 2 5 3] 018 (D) ttlE»«#*«AfcIil«W* 10 
$£fi «*WCf3DVDB481) T*tK *»2 4 0 
1. E»JSE# (CD, LDSfcttDVD?) 2 4 0 2, 
iffMyf 2 4 0 3, 3l*gEM (a) 2 4 0 4, 
gfi (b) 2 4 0 5im o fg^Sfi (a) liitL 
Ti*i«*«Sb> (b) liiibtX^i 

*3BWttJin6«5R3B« (a) , 

(b) l:ffll^21i:#TS5, fc*3, R»tt#*«*.fc 

[0 2 5 4] HI 8 (E) teM&M {^n^M n>tf 20 
:x-^T$>0, **2 5 0 1, *^7^2 5 0 2, 
352 5 0 3, »fPX-f y^2 5 0 4, S^gf 2 5 0 5 
^£^fr 0 *JEnttS«S12 5 0 SfcflH^SCi**-? 

[0 2 5 5] »*«lCEL#»©aS*»*3WjBS< 

[0 2 5 6] Et±©*fc, *««W<oa««BB»4*»T 

*fc, ***WOflt^««tt**«l-l ICi: 30 

[0 2 5 7] t«MK0I 1 3 ] **JB«T»4, ^IE£<2 E L 

fflTFTtEL*ft©IBl:Htfsaft#OJStt«6ft 

[0 2 5 8] $f E L I d: LTi ^§ E L ffl^ft^t 
£<> **lS«ITt4, ITOTftftBIll:, eiisi 
tLT5 0 nmfOTPD, EL|ilT5 0 nmf(D 
A 1 qSJMfcU *0>±fcMgAgTtt«l!*«ftl8ttfc 40 
*ifi<OEL*?*fNHLfc. fib, Xh^<y«C0IT 
0/^-> (2mm|) ±t:ELl$Mitl, IT 

S (2mm|) £»fi!EL;fc. 

[0 2 5 9] CKOtSfPKUfcEL^^KKiWffi (Vo 
ltage) £«ffi^JK (Current Density) (Z)iI^EI2 3 

(a) ts-r. £.fz, mm^mh^yt^mm auminanc 

e) <Dm&&m2 3 (B) fcSVT. **I*I©E 
L*f B5 2 4 nmttfiOMC**!;-? , ft 

aetf*ttx = 0. 3 0, y = 0. 5 7T*^t 50 
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[0 2 6 0] 02 3 (B) HitiasOOOcd/m 2 
©tfaeSffiTfcftfcttttl 0 0mA/cm 2 (7)t«tfll 
#MtaS. Hittl 5 6 jKm<BIE;&»<7>iIi* 

EL*S81S#A*t, 0^Bfe«Stt4 
$92 4 uA£UZ>o 

[0 2 6 1 ] 02 3 (A) ic^TJ: 5 fc, *HSS^JTffl 
MEL^i 1 0 VJa^fcSff- 1 0 OmA/ cm 2 CO 
«8K*KT«8it*«8IEti*©T, 1 0 V*jpAfcB?rfctt2 
4 ^ AO«***£fc«-Tfcftfc:ttto4 2 0 k QCOffita 

[0 2 6 2] tot, 0 1 (B) fcS-TJSttflci 0 9 <h 
L/T 4 2 0 kQOatafrSKtttltiEL*?! 1 0 (C»4 
#K:»2 4 MA£^3ft«ttftftftLTflM&T*££** 
T^^>o ^7tWS?r^5 0 0 0 c d /m 2 £ 

[0 2 6 3] mm, ELBCO^Srffitf-rfCtt, J&fei^ 
©^«*S6fc«a6TEL« : I L t«n*««*»*.n 
tfftn. ^Oft:bD> **»«t4^«**c:t^a: 
5. mX.\i 1 0 0 0 c d/m l SS©»STt»T*n 
3 OmA/cm ! gl EL#f© 
K»«ffit4JKj6 VTfcSCDT, — HSfefcO 7. 3 /x A 

[0 2 6 4] Z<D£v\Z, EL*S§i^7^-^ 

[0 2 6 5] 

-C^£ 0 JMfcWtCte, ■*»K:»(t«*flEMffffiTFT 
iEL*Tfc©MCJS«[#t«W-, ^^jfitft*^»S«i 

D»»«BMI*3R*fftr^ t««»fflTFTO»fiA7 

[0 2 6 6] Sfc, SSiCM$n^TFT@^§ 

^XSEL^gt^SlTl^o 

[0 2 6 7] fit, -tOcti&T^-r-^^hU^X 
lELSSSiSair^X^K £ LT*it§ <T t 

[0S<zm¥&lftiK] 

[0 1] EL *««BO«filS**-rH. 

[02] el m^mm^mmmm^-rmo 

[0 3 ] V£M<D E L Xaej&BlCiS tt5»*BB<D#J5£ 
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[0 6] ELM^W(Dftmj:m%:^~tm<, 

[0 7] E L**8«OfP«Xe**"i"H. 
[0 8] EL *«*«0*JBXSft«"rH. 
[0 9] EL**fitfrBB*«Si£*LfceL 

[0io] w^wwi^aoiMp^- Ksrat* 



[0 11] EL^va-^I^^m 

[0 12] EL^v^ — Jl^ftM£*t"EI» 

[0 1 3] h*jfi<offaaxes*"rH. 

[014] E L«*S«©B*«<&«JS**"«"H. 
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[0 15] EL«3ftg«0>Wrfifl*ifi&*"3"EI. 

[0 1 6] EL«S^B^)iii^^^±a^it^^-r 

0o 

[0 17] EL***«0>B**<O±iB«liat«'r 

0o 

[018] m^gg^**^JSr^T0o 

[019] *'Jy'j3 >IR(0«^«EJff BIB 

[0 2 0] EL^g«<B@&*/&£*"r0o 

[021] E L^^S«cr>lHlg§^^^^"r0o 

[0 2 2] ELiigfc7)|511SM^iti!o 

[02 3] EL i?<Dli#l4^Sta 



1] 



[0 3] 
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